Introduction
A major objective, both for research and extension, has often been to increase plant or animal production and use feed resources more effectively. The question of integrating resources into feeding systems is still pending; it implies the organisation of different combinations of herbivores and feeds in management units (livestock farming systems). Therefore, special attention must be given to existing situations in which livestock farmers already use a diversity of resources, and to enhancing system adaptability. In addition, emerging sustainability concerns are challenging both prevailing situations and our ability to assess or suggest alternative feeding systems.
In this paper, the meaning of sustainability that can be attached to tropical and Mediterranean feeding systems is examined starting at the grassroots level and taking examples from time tested farm practices. Farm organisation, animal intake and product quality are considered to mean more than mere correspondence between feed requirements and feed resources.
Feeding systems and sustainability
A feeding system can be defined as an organisation of the allocation of feed resources to groups of animals for at least one production cycle. As part of the farming system, the feeding system is affected by whatever affects the main system. To analyze feeding systems requires investigations in farm operations where farmers are monitored and interviewed about their practices and behaviour in terms of management, feeding scheme, feed storage and supplementation. The aim is to describe the solutions designed and implemented by the livestock farmer year after year and to understand the significance of the observed actions (Guerin et al, 1994; Scoones ,1989) .
The feeding systems described in this paper have been analysed using the (R61ing, 1992 Gu6rin, 1992; Bellon, 1995) .
In the tropics, a good example of this is the highly organized «coppice manipulation system>.
that has been proposed for the Brazilian Caatinga (Hardesty, 1988 (Bullitta et al, 1989; Ewing, 1989; Sulas et al, 1993) . In Sardinia and other pastoral areas of southern Italy, the rangeland grazing management is planned to give suckling and lactating dairy ewes access to the best pasture as first; they are replaced by the dry animals and/or beef cattle as their milk production decreases. In these areas, the feeding system is designed to provide as much feed as possible from rangeland grazing and to reduce off-farm feed supplementation (Casu et al, 1989; Rubino et al, 1995 (WRI, 1990) .
In the tropical agroforestry systems, despite the fact that the list of trees and shrubs with potential use for fodder is vast, many feeding systems depend on a small number of species. The danger of over-dependence on few species has been brought to light by the severe psyllid attack on Leucaena sp., (Moog and Sison, 1986; NFTA, 1987; Moog, 1992a) , and the disappearance of some valuable fodder species (Terminalia avicennioides) in Niger, due to the over-utilisation of Gliricidia sepium (Baumer, 1992 (Stergios, 1995 (Preston and Murgueitio, 1992a (Preston, 1992) . The tree foliage is harvested and the leaves are used as a source of protein to supplement the sugar cane tops for feeding sheep. The animals are confined so that their excreta can be collected through the ponds and plastic-bag biogas digesters and recycled to provide fuel. Pressed stalks and stems are also used as fuel. In this integrated system, waste products are kept to a minimum, and the local resources are efficiently used. Fuel production is an added benefit of integration for the family and the environment (Preston and Murgueitio, 1992b Sebillotte, 1986; Robson, 1990; Bellon, 1993) , and as the ley farming system is reviewed, improved and adjusted to local conditions, it is becoming more flexible (Reeves and Ewing, 1993 (Pluvinage, 1995) (Meuret, 1993 When the microclimate is favourable to crop production, the diversification of the cropping system reduces dependence on the palm oil market. The system involves 20-30% of the crop for animal feeding and additional crops such as fruit crops (e.g. lemon, tangerine, orange, etc.) cowpea, aromatic essences, cassava, sugar cane, chili pepper, cocoa, fodder trees and bananas.
6. Integrated system. In this case the palm crop is not intended for oil extraction, but as a strategic base of the productive system. The fruit is produced as animal feed, and all the elements described previously are integrated in a system similar to the high biomass production system described above.
Thanks to its capacity of adaptation and flexibility, the palm system can produce mainly for oil or for livestock, depending on the current economic trend (Ocampo, 1995 From the early XXth century, the development of transport facilities and market economies opened the way to regional differentiation and marginalisation of the hinterland (Jarrige, 1979 .
The intensification of animal production systems, especially in south Mediterranean areas (e.g. through irrigation), can increase the interseasonal fluctuations of production, and hence the need for costly stability devices like feed storage, supplementation etc. (Delgado, 1992) . This is particularly true for farming systems based on annual crops and for the double cropping system (e.g. winter cerealbased forage mixture + corn/sorghum) that is developing in many irrigated lowlands. This is also the guiding principle of a zero-grazing system named «unifeed» that is being developed for dairy sheep and goats. It has proven to be as an efficient feeding system per se, but much less efficient than a system based on the grazing of perennial forage crops (Molle et ai, 1994 (product quality, amenities, peri-urban dwelling).The development of a feeding system must take into account the farmer's knowledge and the society's aspiration that are parts of the models to design (Jean, 1995 
